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(54) EXHAUST GAS TREATMENT DEVICE 

(57)Abstract: 

PURPOSE: To remove Nox efficiently by a simple device 
by installing a reaction container composed of an 
insulated body with an exhaust gas inlet on one end and 
an exhaust gas outlet on the other end and setting a flat 
plate electrode and a comb type electrode in the 
container. 

CONSTITUTION: A flat plate electrode 28 having a face 
along the gas flow is set on the upper face of a reaction 
container 27 composed of an insured body with an 
exhaust gas inlet (a) on one end and an exhaust gas 
outlet (b) on the opposite other end, while a mounting 
stand 23 of the same shape of the flat plate electrode 
28 is set on the lower face facing the flat plate 
electrode, and needle-shaped comb type electrodes 22 
with their ends facing upward are arranged at equal 
intervals in a row on a surface crossing orthogonally the 
gas flow. The voltage of approximately 10kV is applied 
from a direct current voltage power source 26 f a pulse- 
shaped discharge of several kHz forming a streamer 

discharge is generated between respective needle-shaped end sections of the comb type 
electrodes 22 and the flat plate electrode 28. 03, O and the like required for the dissociation 
and oxygen reaction of moleculars are generated by the electronic collision during the 
discharge, reacted with Nox in the exhaust gas and removed efficiently. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Offgas treatment equipment characterized by providing the following A reaction 
container made from an insulating material which has an exhaust gas outlet in an edge at an 
another side edge with an exhaust gas entrance on the other hand A plate electrode with a field 
which is arranged in this reaction container and meets a gas flow A tandem-type electrode 
which has been arranged in this reaction container, turned a train in the direction which 
intersects a gas flow while making a tip counter the above-mentioned plate electrode, and has 
been arranged at least at a single tier A high voltage direct current power supply connected with 
the above-mentioned plate electrode and tandem-type inter-electrode 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is NOx contained in exhaust gas. It is related with the 

offgas treatment equipment by the plasma method to denitrogenize. 

[0002] 

[Description of the Prior Art] Although the denitrification plant which applied the plasma from 
the former is developed, it is mainly classified into the following three types. 
** As shown in method drawing 4 using the method ** nano second pulse discharge method ** 
glow discharge method (1) corona discharge using corona discharge, exhaust gas is introduced 
into the exhaust gas entrance of the lower part of a wet type dust separator 3 through a 
flowmeter 2 from the exhaust gas generating section 1. 

[0003] There is a wire-like discharge electrode 4 in the core of an electrostatic precipitator 3, 
and the voltage of negative polarity is impressed by the direct-current high-voltage generator 6 
through protective resistance 7. On the other hand, the outer case electrode 7 is grounded and 
corona discharge arises between discharge electrodes 4. The trap of the NO which oxidized by 
corona discharge is carried out to the liquid of the circulation liquid tank 8 of the lower limit 
section. Moreover, the processed exhaust gas is discharged from a upside outlet. The liquid of 
the circulation liquid tank 8 is sent to the upper part of the outer case electrode 7 with a pump 
9, and it circulates through it. 

(2) As shown in nano second pulse discharge method drawing 5 , the exhaust gas from the 
exhaust gas generating section 1 is introduced into the gas inlet of the lower part of the 
cylinder-like outer case electrode 15 through a gas flowmeter 2. There is a wire-like discharge 
electrode 14 in a core, and a pulse voltage is impressed to this according to the power supply 16 
for short pulse generating. As for this pulse, the rise times of the half-value width of 20-100 
[ns], and pulse width are 100-500 [ns], and frequency is several 10 - a-100 number [Hz]. 
Moreover, the polarity of applied voltage is positive or negative, and the high voltage whose peak 
voltage is 60 [kV] degrees is impressed. Since it is grounded, the quick high electric field of a 
standup occur between discharge electrodes 14, only an electron is accelerated by the high 
speed, a reaction is promoted by collision, and the outer case electrode 15 is NOx. It is removed 
and is discharged from a upside outlet. 

(3) As shown in glow discharge method drawing 6 , the exhaust gas from the exhaust gas 
generating section 1 is introduced into the gas inlet of the plasma reactor 17 through a gas 
flowmeter 2. The discharge section of a reactor 17 has the dielectric or semiconductor 21 on the 
parallel plate electrodes 18 and 19 and an electrode 19. One electrode 18 is grounded and, as for 
another electrode 19, the high voltage of an alternating current is impressed by RF generator 20. 
It is NOx in exhaust gas by the plasma generated between a dielectric 21 and an electrode 18. It 
is processed and is discharged from an outlet. 

[0004] 

[Problem(s) to be Solved by the Invention] While there are many advantages in the above- 
mentioned conventional method, a defect also exists about each method. Troubles common to 
below are enumerated. 
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** The power consumption which denitrification takes is too (it is 3 several Whs/Nm above) 
large. 

** The price of the main part of equipment becomes expensive. 

[0005] Especially, by the nano second pulse discharge method, the energy loss at the time of 
pulse generating is also large. Moreover, since an atmospheric pressure glow discharge method 
has the electrode gap as small as 2-3mm, the amount of raw gas is restricted. 
[0006] 

[Means for Solving the Problem] This invention adopts the following means in order to solve the 
above-mentioned technical problem. 

[0007] Namely, a reaction container made from an insulating material which has an exhaust gas 
outlet in an edge at an another side edge with an exhaust gas entrance as offgas treatment 
equipment on the other hand, A tandem-type electrode which turned a train in the direction 
which intersects a gas flow, and has been arranged at least at a single tier while having been 
arranged in a plate electrode with a field which is arranged in this reaction container and meets a 
gas flow, and this reaction container and making a tip counter the above-mentioned plate 
electrode, A high voltage direct current power supply connected with the above-mentioned plate 
electrode and tandem-type inter-electrode is established. 
[0008] 

[Function] In the above-mentioned invention, if the latter is just impressed to high voltage direct 
current voltage by a plate electrode and tandem-type inter-electrode, sheet-like discharge 
[ streamer ] will occur. Exhaust gas is introduced from an entrance, and crosses and flows the 
streamer discharge section. Then, 03 [ required for dissociation of a molecule and oxidation 
reaction ], O, etc. arise by the electronic collision under discharge, and it is NOx in exhaust gas. 
It reacts efficiently and is removed. 

[0009] Thus, it is NOx in exhaust gas efficiently with easy equipment. It is removed. 

[0010] 

[Example] 

(1) Drawing 1 and drawing 2 explain the 1st example of this invention. There is gas outlet b in the 
another side edge of the reaction container 27 made from an insulating material which the 
exhaust gas entrance a is located in an edge on the other hand, and counters. The plate 
electrode 28 with the field in alignment with a gas flow is formed in the upper surface of the 
reaction container 27. The outside of the center of a plate electrode 28 has the projection c for 
immobilization-cum-terminals. This projection c is inserted and fixed to the hole of the reaction 
container 27 from the inside through sealant d. And an external edge is grounded. 
[0011] The plate electrode 28 and the isomorphism-like mount 23 are similarly attached in the 
lower part of the reaction container 27. In the field which intersects perpendicularly with a flow 
on a mount 23, a tip is turned up, the needlelike tandem-type electrode 22 arranged in at equal 
intervals is arranged at a single tier, and each end face is welded to the mount 23. The perimeter 
of the lower part of the tandem-type electrode 22 exposes a point, and is hardened with the 
insulating spacer 24. The height c of a mount 23 is connected with + pole of the direct-current 
high voltage power supply 26 through protective resistance 25. In addition, the gap of about 
100mm, a tip, and a plate electrode 21 was set to about 10mm for the length of the needlelike 
section of the tandem-type electrode 22. 

[0012] The voltage of about 10kV is impressed above from the direct-current high voltage power 
supply 26. Then, between each needlelike point and a plate electrode 28, in spite of only 
impressing the direct-current high voltage of straight polarity to the tandem-type electrode 22, 
when a streamer reaches a plate electrode, in order to emit an electron and to weaken electric 
field, discharge of the shape of a several kHz pulse, i.e., streamer discharge, occurs as a result. 
[0013] Exhaust gas intersects the sheet-like streamer discharge section, and flows. Then, 03 
[ required for dissociation of a molecule and oxidation reaction ], O, etc. arise by the electronic 
collision under discharge, and it is NOx in exhaust gas. It reacts efficiently and is removed. 
[0014] The power consumption of this example and the relation of the rate of denitrification are 
shown in drawin g 2 as compared with the thing of the conventional example. It turns out that 80% 
or more of high denitrification engine performance is shown with the low power. 
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[0015] 1% is NOx in exhaust gas efficiently with easy equipment as mentioned above. It is 
removed. 

[0016] Although the tandem-type electrode 22 was made into one train above, you may make it 
two or more trains. 

(2) The 2nd example of this invention is shown in drawing 3 . The end face of the tandem-type 
electrode 22 is not welded to a mount 23, but guesses and contacts the metallic foil 27 of an L 
type to the end face section and a mount 23, and is fixed with an insulating material 24. 
[0017] 

[Effect of the Invention] According to [ as explained above ] this invention, it is efficient NOx 
with easy equipment. It becomes removable. 



[Translation done.] 
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* J NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the configuration cross section of the 1st example of this invention. 
[Drawing 2] It is operation explanatory drawing of this example. 

[Drawing 3] It is the configuration cross section of the 2nd example of this invention. 

[Drawing 4] It is the configuration cross section of the 1st example of equipment conventionally. 

[Drawing 5] It is the configuration cross section of the 2nd example of equipment conventionally. 

[Drawing 6] It is the configuration cross section of the 3rd example of equipment conventionally. 
[Description of Notations] 

1 Exhaust Gas Generating Section 

2 Flowmeter 

3 Wet Electrical Dust Precipitator 

4 Wire-like Discharge Electrode 

7 Outer Case Electrode 

8 Circulation Liquid 

9 Pump 

10 Circulation Pipe 

14 Wire-like Discharge Electrode 

15 Outer Case Electrode 

16 Power Supply for Short Pulse Generating 

1 7 Plasma Reactor 

18 Plate Electrode (Touch-down) 

19 Plate Electrode 

20 RF Generator 

21 Dielectric or Semiconductor 

22 Tandem-Type Electrode 

23 Mount 

24 Insulating Spacer 

25 Protective Resistance 

26 Direct-Current High-Voltage Power Supply 

27 Reaction Container 

28 Metal Plate Electrode 

29 Metallic Foil 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran^web_cgi_ejje 



3/1/2004 



09)B*s^/r (jp> 02) & ^ # jfr & ^ (A) oimnmm&M&fi 

#^¥9-869 

(43)4iBBB ¥fiE9 #0997) IR7 B 



{5i)intci.» saFjgd^ f?to&m&*} fi fitws^sw 

B 0 1 D 53/56 B 0 1 D 53/34 1 2 9 C 

53/74 53/32 
53/32 53/34 ZAB 

53/34 ZAB 



ifcSfcfc ffcRSfcDftl OL (4 5 1) 



(2DmH»^ 


»M¥7-I55929 


(71)ttiHA 


000006208 










(22)Hi»B 


¥/£7#(1995)6 £22B 












SSIH »- 














































(72)589I# 


/h# -s 






















(74)ft3§lA 













(54) [«W05fc«:] »*Xjffla^H 



(57) [SKKl) 

[Sift] |Sf#-C?ai$CDJ:OSf.^^a^H*A*. 
rtfcffiS $ ftjfci££ ±IB¥«18»c*t|Sj £ ■£ S i <fc «c 

AinytiSEiSiffiSiSiz 6 £tawa. 




T 



1 

1 ) An«#%tt^«csw 

[0 00 1 ] 
[000 2] 

(2> ^y-te^7> K^ji/^ft^S 

( i ) wi-WLmwmLttm 

[0 00 3] a^ttR»3©**kffitCtt9 4 + HW> 
ttaafi4#**3. SSJ5tn7^LTit^ig^EE^^ 

(2) ^fctf^F^VI/^fifcaifc 
SUHt2*ST. RimK<Ott©a&l 5<DTSM>#XA 

□ccaiA^n^>. wwctt7-f ^-vxDfomnmi 4 
cn(c t j&"\iv*R£jBa« 1 6tc<fco^x 

1 0 0 CnsD % jwxtao&mni* 1 00-500 cn 

s) T*>"3, jattftUtttl 0HR1 0 0 CHz) -c**o 
0 Ckv) gS©iMK*«PflD3ft*. ttfSi^&l 5ttft 

(3) ya-ttatt 



2) *#El¥9-86 9 

2 

sf&RKi 7 ©ttaswtw was 1 8. 1 
9i. a«i 9±©Bfa(*x»*«(*2 1 «??rr4. - 
#cd«bi 8 B«iasnr*jo. t>^-*oa«i9» 

ig/S&aagi 2 0 cc<k 0 £ifc<DS5aEE#EflflD 3 ti«. Sta 
#2 1 taSl 8©ra-C**"i"4^Xv«cJ:")gMix 

[0 004 ] 

© B»gK:«-r*nwa*^#TSf5 caw*/^ et 
Jb) . 

[0005] »ec. Fn-juttSttrtt/^i/ 

ifca&tt. ®B&=F* *^#2^3nn£/JvSt»fc», &s 
[0006] 

[0007 ] -Ttttofe. »*x«Ea6iB4 It, 

jBft»o3pfia«ik, EISl£SSrtCcKB*tiifea*± 
iB¥tEaffi^C*tip] 3 # <t <h 4> cc iJictUc^XT 

iaec^j*isji^< tfe^j«ciEKsn/c«saei- ± 
iB3P«a«te<ktf»isfaffiffltcott^n/cjBBEiai^iH 

30 [0008] 

#*iE«c?BEEitt*aBE3MP*nStiai. 5/-MK<D*h 

n;-vjka»«r22Xi/Tiftns. *<d£#. fta*© 

a*«K«cj:9»*©J»B. MtRI&fcifiWttO, . o 
SWX^CONO, <Kl£l/i:»*S 

n*. 

[0 00 9] C©<fc5teUT. 

40 [0010] 

< 1 > *»^S1HS6W«:01 tS2tcJ:0K^-r 
5. !»(*«OR^a2 7©--*«iK«»^APa 

S2 7CO±ffiCC«^^SSnCC}Q^ffi^}#o^gaS2 8 

*saw6n*. ¥sa®2 8o**comii]cc«as^ffl 

i/-iH#d*^trrtfll]^&»A34i- @5££ft£. * 
50 [0011] 5£8B2 7CDTSPICB, ^(gaS2 8 i 



(3) 



9-8 6 9 



2 3±«:i*aitiK:iS£-f*Ert«:. ^t3eS«:Jbt76CI*]t-t. 
3ffflratC£^6ftfctW©fip£!S@2 2*i-?J«:i£g3 
ft. SS««Kft#2 3tCfc£<*ft-CC>*. tt5S2^@2 
2CDTa5^ffl«5'c4SaJ ; &Sfflfr:. ^t-t2 4T 
Q&£4VCI>*. WtttS2 3©£iga$cttG?gJgln2 5 
£^LTit^i£EwiSi2 6©+@t£-3tt#ft€>. ttisffi 
mmm2 2©#H*gB©:BS*#J 1 0 Oiim 5fci8£¥«^ 
© 2 1 ©ffflffi*#J 1 0 mt Ltc. 

[ 0 0 1 2 ] W±tC*J(,>"C. i4a(SffimiS2 6*>6*<J J 10 
Okv©^E*rEpjraTS. -rfcitfiisme 2 2 

*©#H*5fc$^£W11I2 8r.a-Ctt. * HI— 

•;— vmmiimiL-irz, 

[0013] mtfZlii'- H*©* h >J-vStmgBiX 
XfCiftft-S. -ecDit. Sm>t>®tt?ffiXK:J:9a? 
©JS?St. K<^Ic>«: ! &gfcO, . OSW^t;. gftfx* 
©NO. **£S^J:<Kl£LTi&5£3*-iS„ 20 

[0014] S2 t£*mmm<Dm&mx±fM8m(Dm% 
[0015] «±©<t: vsmtn&s.-cm&i. < 

gM/**©NO, #l$£3ftS. 
[0016] «±«:*jt,»-rffi®!S€52 2tt 1 7>J<»: Oft: 
ifi. tflR9U<cl/C6J:l>. 

(2)03 ec*^©^ 2 mmw&m-r . 2 2 

©gigttBtttS 2 3 tC^g-tt-T. L39©&Jgfg2 7 
«SPiK#^2 3«:^-C-C»M3H±. *8*§f*2 4-C@JE 30 

[00 17] 

[$PJ©$6ai) OJb^|ftBju/cJ:^«:*^«:«tfta. * 



[HB5©ffl*tt»W] 

[0 1 V*8m<Dm 1 HiSCTOfll^KiSEl-CAS. 
[02 ) |5JH«fii?4©^ffllttBJ0r*5. 

[03] xim<om2mMm<omimmm-c&z. 
[04 ] s^^s©^ i mommmm-cihi. 

[05] fi£*^S©^2WI©«JfiStKffi0-CA*. 
[06 ] ft3^K©SI3#l©«&l&fKffi0T*S. 
[^©SiBJ] 



1 

2 
3 
4 
7 
8 
9 

1 0 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 
20 

2 1 
2 2 
23 
24 
25 
26 
2 7 
28 
2 9 



[02] 



o : 



NO as : lOOnxn 



» 

s 




(4) 



9-8 6 9 





(5) 



^B8¥9-8 6 9 



[06) 



18 




T 

19 




l££il5BIHta : g»rBlE3Tg6#22-St 



